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INDEX TO VOLUME XI. 



[Prepared by Saul Epsteen.] 



ALGEBRA (see Problems below). 

ARITHMETIC (see Problems below). 

AVERAGE AND PROBABILITY (see Problems below). 

BOOK REVIEWS 22,148, 178, 215, 242 

Murray's A First Course in Infinitesimal Calculus, Sewall's Wireless Telegraphy, 
Burkhardt's Einfuehrung in der Theorie der Analytischen Funktionen einer Kom- 
plexen Veraenderlichen, and Burkhardt's Algebraische Analysis, 22. 
Grace's The Algebra of Invariants, MacMahon's Elementary Plane Geometry, 
Oolaw's School Algebra, Higgins's Lessons in Physics, Bowden's Elements of the 
Theory of Numbers, Wells' Advanced Course in Algebra, Miller's Laboratory 
Physics, Montgomery's An Elementary American History, Smith's Primary Ar- 
ithmetic, Taylor's Plane Trigonometry, Maurer's Technical Mechanics, The Jones 
Series of Readers, Sabine's A Student's Manual of a Laboratory Course in Physi- 
cal Measurements, Snyder and Palmer's One Thousand Problems in Physics, 
Davis's Elementary Physical Geography, 148 — 150. 
Halsted's Rational Geometry, 178. 

Campbell's The Elements of the Differential Calculus, 198. 

Selinwanoff's Lehrbuch der Differenzenrechnung, Loewy's Versicherungsmathe- 
matik, Smith's Grammar School Algebra, Granville's Elements of the Differential 
and Integral Calculus, Scribner's Where Did Life Beyint Hancock's Lectures on 
the Calculus of Variations, Ames' Text-book of General Physics, 215 — 218. 
Robbins and Summerville's Exercises in Algebra, Hoadley's Practical Measure- 
ments in Magnetism and Electricity, Oajori's An Introduction to the Modern The- 
ory of Equations, and Chute's Physical Laboratory Manual, 242. 

CALCULUS (see Problems below). 

ERRATA 46, 120, 122, 150, 178, 218, 242 

GEOMETRY (see Problems below). 

MATHEMATICAL PAPERS. 

Baker. A balance for the solution of algebraic equations 224 

The expression of the areas of polygons in determinant form 227-228 

Dickson, L. E. A property of the group 2 in all of whose operators except iden- 
tity are of period two . 203-206 

Emch, Arnold. The theory of optical squares 32-36 

Epsteen, Saul. An elementary account of the theory of finite differences 131-136 

Glenn, O. E. A method of transvection in the actual coefficients, and an applica- 
tion to evectants 81-84, 108-112 

Greenwood, G. W. Representation of real and imaginary loci in the same plane_.105-106 

Halsted, G. B. Simon's claim for Gauss in non-Euclidean geometry 85-86 

Hawkesworth, A. S. Four new theorems relating to conjugate hyperbolas 164-166 

Lehmer, D. N. On a cylinder the intersection of which with a sphere will develop 

into an ellipse 186-187 

Miller, G. A. On the generalization and extension of Sylow's theorem 29-32 

On the totitives of different orders 129-130 

Two infinite systems of groups generated by operators of order four 184-185 

The subtraction groups.- 199-202 

Groups of elementary trigonometry ... ..225-226 
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Putnam, T. M. A proof that four lines in space are in general met by two other 

lines 86-87 

Quackenbush, H. S. A simple construction for finding the diameter of a given ma- 
terial sphere 128 

Quinn, John J. A linkage for describing the conic sections by continuous motion-. 12-13 

Roe, E. D., Jr. On complete symmetric functions 156-163, 179-184 

Vandiver, H. S. On some special arithmetical congruences 51-56 

Stetson, 0. S. Triangular residues 106-107 

Note on the expansion of devertebrate determinants — 166-168 

Veblen, Oswald. Polar coordinate proof of trigonometric formulas 6-12 

The transcendence of e and ir 219-223 

Wilson, E. B. Spherical geometry 1-6, 23-28, 47-51, 75-80, 101-105, 123-128, 151-156 

Zerr, G. B. M. On the evaluation of certain definite integrals 56-62 

The sinking fund of the United States ...202-203 

MECHANICS (see Problems below). 

MISCELLANEOUS (see Problems below). 

NOTES 21, 46, 74, 100,122,147,177,198,214,241 

PROBLEMS. ALGEBRA. 

99. Seven persons at table. 

Judson, Safford, Dickson 87,169 

185. Solve ax'* + lx+c=0, ay* + by+d=0, ax 2 y 2 + bxy + e=0. 

A.H.Holmes 13 

187. a 7 +px 6 +$p 2 x3 +^p 3 x+r=0. 

Dickson, Zerr — 14 

188. xy+ab=2ax, x*y*+a i b*=2b i y*. 

Schuyler, Anthony, Greenwood, Drake, Barrett, McNeish, Newcomb, Zerr, 
Scheffer --- - 14 

189. 3x+y=xy+x\ ^y=x/(y-ix). 

Norris, Zerr, Newcomb ---^ 36,63 

190. General term of 2, 3, 7, 46, 2112. 

Holmes, Zerr, Bareis, Newcomb.. 20, 63 

191. Multiplying by 2, 3, 4, 5, 6 leaves order of digits of number unchanged. 
Roray, Dickson. 20, 63 

l - ( 3 +-6^itc:)-( 2 +T4 i it C -.)- 

Matz, Zerr, Newcomb, Scheffer ...44,88,113 

«-»£^ 

Epsteen, Griffin, Dickson, Zerr 44,73, 113 

194. Period of Abelian transformations of type [5, , b 2 , 6 3 ]. 

Dickson 45,88 

195. 's ( -l) r n O r 2»- r r- 2 =w 8 -2m, w=integer. 

r=l 
Greenstreet, Greenwood, Zerr 73, 113 

196. rth term of (x— l/x) n =z n in terms of z. 

Newcomb, Greenwood, Posey, Zerr, Bareis - 73,114 

197. (18) 4 ( 2 - a; )=(54i/2) 3 » ; - 2 . 

Matz, Landis, Greenwood, Sanders, Holmes, Posey, Wells, Hopkins, Higley, 

Zerr, Sherwood, Bareis, Scheffer, Newcomb ••- 73,114 



192. 
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198. 2 x +v=&v, 3*=3.2»+i. 

Matz, Zerr, Holmes, Posey, Sanders, Greenwood, Hornung, Neweomb, 
Scheffer, Bareis 99, 137 

199. (x—a i ) (x—a 6 )=(x+a i ) (a; + a 6 ). 

Epsteen, Posey, Zerr, Greenwood, Neweomb 99, 137 

200. Maximum of (z + 2)/(2a; 2 +3a;+6) is £. 

Matz, Zerr, Graber, Neweomb, Greenwood 121, 171, 187 

201. x+y+xy=75, z 2 -j/ 2 =315. 

Leonard, Zerr 121, 171 

202. x 9 +9mx' 7 +27w*ar 5 +30m s x 3 + 9m 4 a;+2r=0. 

Zerr, Holmes, Schuyler, Scheffer, Neweomb, Posey 146, 187 

203. x* + ax*+(2b/a + a* /4)x* +bx+c=0. 

Neweomb, Scheffer, Zerr, Posey, Holmes, Schuyler 146, 188 

204. Syzygy of seventh degree among roots of x i -\-qx+r=Q. 

Matz, Graber, Schuyler, Scheffer, Posey, Neweomb, Greenwood 146, 189 

205. x' « + 15mx^ * +90»t ^ z , J + +15m' 7 x+2r-=0. 

Zerr, Holmes, Scheffer 176,206 

206. x i + ax s +bx^+amx + m 2 =0. 

Neweomb, Zerr, Scheffer, Greenwood, Holmes, Sanders 176, 207, 228 

207. x i +y i =2x 2 y t , x + y — a. 

Paulsen, Rich, Holmes, Zerr, Greenwood, Graber, Scheffer, Neweomb. -176, 208, 228 

208. x*+y*=14x 2 y*, x+y—m. 

Matz, Rich, Corey, Borger, Greenwood, Sherwood, Neweomb, Lawrence, 
Harwood, Schuyler, Zerr, Scheffer 196,228 

209. (a"+6*+c* + d 4 )>4a&cd. 

Matz, Graber, Greenwood, Borger, Sherwood, Neweomb, Schuyler, Meyer, 
Haun, Laisant, Scheffer, Zerr, Lawrence 196, 229 

210. If x x + -\-x b —0, x?-\- -f-z 5 3 =0, sum of odd powers is divis- 
ible by sum of fifth powers. 

Greenstreet, Greenwood, Schuyler, Zerr, Scheffer.- - 196,230 

211. p—qx and q—px tend to equality as x approaches zero. 

Greenwood 213 

212. (z 8 +2s+3)/(a;*-2a;+3) + (s 2 -2z+3)/(a:*+2r+3)==10/3. 

Matz 213 

213. z&-209a;+56=0. 

Matz 213 

214. Number of terms in (a; 1 + +#»)"• 

Epsteen 213 

215. Three simultaneous equations. 

Rich 240 

216. xt+ax* + IX* +la*x* +labx+c=0. 

Neweomb 240 

217. Condition that x 6 — bx 3 -\-cx 2 +dx— e—0 is product of cube by square. 

Matz 240 

n c 2 n+1 — 1 

218. 2 -JV= _,_, ■ 
r=o r+1 n + 1 

Epsteen - 240 
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GEOMETRY. 

203. Two parabolas through vertices of triangle touching circumcircles. Converse 14 

208. Tangents to confocal parabolae. Greenstreet, Greenwood, Zerr 14 

209. Maximum of sins coss cos2» . Greenstreet, Droke, Newcomb, Zerr 15 

210. Interior bisector of C=120° in triangle ABC. Dickson, Graber, Droke, Wells, 

Greenwood, Newcomb, Zerr, Scheffer, Sherwood 16 

211. Inscribed regular pentagon and decagon. Dickson, Droke, Wells, Greenwood, 

Newcomb, Zerr, Scheffer, Hopkins 16 

212. Relations between certain segments of two coplanar triangles. Finkel, 

Greenwood, Zerr, Posey 37, 63 

213. Vertices of equilateral triangle on three parallel lines. MacNeish, Hopkins, 

Wells, Greenwood, Holmes, Newcomb, Posey -- 37,63 

214. Inscribed triangle, sides passing through given points. MacNeish, Greenwood 37 

215. Given bisectors of acute angles, construct right triangle. Newell, Dickson 20, 63, 91 

216. Given hypotenuse and side of inscribed square, find sides. Quinn, Dickson, 

Finkel, Elwood. Holmes, Zerr, Newcomb, Hopkins, Scheffer 20,63 

217. Locus of vertex of a cone. Droke, Hoover 20, 64 

218. Out off given area from given triangle. Anthony, Posey, Greenwood, Zerr, 

Scheffer, Newcomb - 20, 66, 92 

219. Geometric solution of quadratic equation. Dickson, Landis, Finkel, Holmes, 

Locke, Zerr.Green wood 20.67,93 

219a. Divide quadrilateral into two equivalent parts. MacNeish, Zerr, Greenwood, 

Newcomb.- 45,95, 114 

220. Sides of triangle perpendicular to sides of given triangle. Zerr, Greenwood, 

Posey, Newcomb, Scheffer - 45, 96, 137 

221. Given hypotenuse and side of inscribed square, find sides. Dickson, Green- 

wood, Corey, Holmes, Wells, Hopkins, Zerr, Sherwood, Scheffer, Newcomb, 
Bareis. 73,116 

222. Normals at ends of focal chord of parabola. Zerr, Posey, Wells, Scheffer, 

Newcomb 73, 116, 138 

223. Triangle and point in coplanar line. Greenstreet, Greenwood, Landis, Posey, 

Wells, Zerr 73,117 

224. Common tangent to two circles. Hoover, Scheffer, Posey, Zerr, Holmes, San- 

ders, Hornung, Sherwood, Bareis, Newcomb 99,138 

225. Determine triangle, given altitudes, medians, etc. Dickson, Sanders, Schef- 

fer, Zerr r 99, 139 

226. Plane perspective triangles lead to involution range. Greenstreet, Graber 121, 171, 191 

227. Construction of parallelogram from five given conditions. Anthony, Graber. 

Newcomb, Zerr 121, 172 

228. Four circles intersecting in collinear points. Glenn, Croyes 121,173,230 

229. Complex roots of quadratic equation. Posey, Greenwood 146, 191 

230. Cut off given area from triangle. Epsteen, Scheffer, Zerr, Greenwood, Schuy- 

ler, Holmes -- - ...146, 192 

231. Man starting from vertex of right isosceles triangle goes to. middle point of 

hypotenuse, etc. Finkel, Zerr, Holmes, Newcomb, Schuyler, Posey, 
Greenwood - 146, 193 

232. New definition of conic sections. Veblen, Scheffer, Zerr, Newcomb, Greenwood 146, 194 

233. Perpendiculars from circumcircle to sides of triangle. Norris, Greenwood 176, 208 

234. Reciprocal of a circle. Graber, Greenwood, Zerr 176,208 

235. Point of ellipse joined to corners of inscribed square. Greenstreet, Green- 

wood, Scheffer, Zerr 176,209 

236. Sides of triangle through fixed points. Hitt 196, 240 
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237. Relations of lines in pentagon. Corey, Greenwood 197, 230. 

238. Given four conditions to construct trapezoid. Anthony, Meyers, Scheffer, 

Greenwood, Zerr, Keyes, Schuyler 197, 231 

239. Relation of segments of sides of triangle. Greenstreet r 213 

240. Given isosceles triangle to determine perpendiculars, etc. Burleson 213 

241. Conies having double contact with given conic. Epsteen 213 

242. Determination of a line in given trapezoid. Baker 213 

243. Locus of centers of circles inscribed in right triangle. Matz 240 

244. Equilateral triangle about a given triangle. Anthony 240 

245. Relations among ordinates to conjugate diameters of ellipse. Greenstreet 240 

CALCULUS. 
72. x$-= * 



dx ' %j~ 1 —\ogx ' 

Matz, Beman, Droke, Graber, Anthony, Greenwood, Zerr, Sanders, Gregg-- 17, 38 
73. Maximum ellipse inscribed in quadrant. 

Sanders, Gregg, Greenwood, Zerr, Holmes, Newcomb 38,67 



74. ( . ~ aosrxdx.pt^Q 2 . 
J o sinn ox 



o sinn qx 
Finkel, Hoover, Zerr 20, 67 

75. Volume of s 2 -)-a 2 y 2 /a; 2 --=c 2 between x=0, x=a. 

Graber, Greenwood, Finkel, Landis, Sherwood, Hoover, Zerr, Walker, Scheffer 21, 70 



e- x, cos—r i dx—^\/(n')e- b V^Qosby / '2. 



76. 

' o x" 

Finkel, Corey 73, 117 

77. Minimum cone circumscribing hemisphere. 

Anthony, Holmes, Corey, Wells, Sanders, Greenwood, Landis, Zerr, Sher- 
wood, Scheffer, Newcomb 73,117 



78 



/i" d</> 
o l+sin 2 0' 



Epsteen. Zerr, Holmes, Hornung, Kellar, Posey, Sanders, Scheffer, Corey, 
Greenwood, Sherwood, Higley, . Newcomb 99,140 

79. Integrals of x(l— x)w"-\-\l — (a + 6 + l)a;]M>'— abw=0 in vicinity of 
£=0, 1; indicating form when a + b=l, 1 — a — 6— integer. 

Finkel, Zerr 121,173 

80. j/' f +Aeos i y.y' + By=Q. 

Wenner 147 

/x s 
1+Z* 

Norris, Greenwood, Graber, Zerr, Scheffer, Corey, Walker 176, 210, 232 



82. P<W[l + sin 2 0(l-4cos0)]i 
J o 



Holmes, Corey, Zerr 177, 210 

, sin2wa; dx 

oo. 



Jo (a 2 



i 2 -\-x*)sinx ' 
Greenstreet, Zerr ...197, 233 

84. If «=/(*, y), ?=e*y, yo=e?, then -=-= — y 2 -=-. — y-T---=4^ 



dx 2 * dy* 3 dy 'd; dr, ' 
Greenstreet, Greenwood, Zerr 197, 233 
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185. Altitude of cone if maximum inscribed ellipse equals area of base. 

Holmes 214 

186 - J/" 1 (cos ml df 

Epsteen. __ 214 

187. Area of an ellipse. 

Jackson 241 

188. yW+2)/[(^ + 32/*+3),/<y+l);|. 

Epsteen 241 

MECHANICS. 

161. Four equal uniform smoothly jointed rods, etc. Greenstreet, Zerr 17 

162. Velocity of wave in liquid deeper than \, density «, surface tension T. Finkel, 

Zerr, Graber .- 17 

163. A particle on smooth horizontal plane, etc. Greenstreet, Gregg — 38 

164. P balances W on system of n movable pulleys. Greenstreet, Zerr 70 

165. Form of circular tower all parts subject to same stress. Anthony, Green- 

wood, Corey, Zerr, Hornung . 21, 72, 97 

166. Gravitating particle placed at given point, etc. Zerr, Corey, Greenwood, 

Graber, Landis -. 21,97 

167. Quadrant of anchor ring in equilibrium on horizontal plane. Crawley, 

Greenwood, Finkel, Corey, Zerr 74,118,174 

168. Momental resistance in bifllar suspension. Graber, Zerr 99,140 

169. Sudden liberation of one end of suspended chain. Anthony 147 

170. Two iron angles moving freely on pivot, etc. Loomis, Zerr 177, 211, 234 

171. Electrical capacity of oblate ellipsoid. Zerr, Graber 197,235 

DIOPHANTINE ANALYSIS. 

116. 2">2(m+1)(w'+1) , n odd poeitive integer. 

Vandiver 38 

118. Least integers whose sum is square and sum of squares a biquadrate. 
Walker 39 

119. Solutions of xP"=x(mo&p n ). 

Dickson 39 

120. Positive integral solutions of x s — pxz— px— z-\-p i — 3=0. 

Dickson, Zerr 45, 120 

121. Solutions of x % +t/ 2 = lmod2>. 

Dickson 121, 175 

122. l+p*x does not factor (p*-l)(p 2 -l), etc. 

Dickson - 197,238 

AVERAGE AND PROBABILITY. 

63. Plane cutting four edges of tetrahedron. Clarke, Zerr 18 

146. Two points of ellipse on opposite sides of random line. Walker, Zerr 19 

147. Chance of drawing two black out of n balls. Greenstreet, Landis 19 

148. n points at random upon a circle. Rorty, Zerr 40 

149. Three random points on cone. Walker, Zerr 40 

150. Area of circular segments of given length. Matz, Zerr, Heaton 41,120 

151. Tennis chances. Dickson, Zerr 42 

152. Volume of square hole through sphere. Walker, Zerr 45,141 
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153. Three random circles in a given circle. Sanders.. 74,120 

154. Five random points in tetrahedron. Walker 122, 237 

155. Chances at craps. Wilson 147 

156. Area of triangle of given perimeter. Sanders, Corey, Zerr ...197, 237 

157. Circle inside of given circle. Walker 241 

GROUP THEORY. 

1. Simple groups of orders 661 — 1092. 

Dickson, Burnside 98, 100 

2. Group of x*+2ax* +6=0. 

Burnside, Dickson 100, 142 

3. Group of xt-axt+hx 2 -ax + 1=0. 

Dickson, Borger 100, 195 

4. Group leaving invariant x t i —x 1 x a =0. 

Epsteen 122, 175 

5. Subgroup of type («, , , w„) of abelian group of type (m, , , m r ). 

Dickson. 177 

6. Binary substitutions on f 1 , ■q i ; £ 2 , ■>]., ; (;,Z 2 )( r li 7 lt)> e ^°- 

Dickson 214 

MISCELLANEOUS. 

73. Temperature in ice cream freezer. Myers, Safford 144 

142. Value of acute angle of triangle with commensurable sides. Wells, Anthony, 

Zerr, Gregg -- 43 

143. In triangle 1— cos 2 A — cos 2 B — cos 2 C — 2cos/leos£?cosC=0 Greenwood, Steag- 

all, Brown, Yates, Cadman, Pierrot, Hoover, Sherwood, Corey, Roray, 

Graber, Holmes, Zerr, Posey, Hornung, Scheffer . 21, 72 

143A. Existence of a certain function. Moore.. 45 

144. Transferred to Group Theory 1 _. 21, 98,99 

144A. Spherical polygons formed by n great circles. DeLong _. 177 

145. Identical configuration in n-space. MacNeish 177, 238 

146. Solution of trigonometric equations. Matz 214 



